Replacing potassium with nicorandil in cold St. Thomas' Hospital cardioplegia improves preservation of energetics and function in pig hearts.
To determine whether the adenosine triphosphate-sensitive potassium channel opener nicorandil, instead of potassium in cold crystalloid cardioplegia, may enhance cardioprotection, crystalloid cardioplegia with nicorandil, magnesium, and procaine was compared with standard crystalloid cardioplegia in terms of left ventricular performance and efficiency. Sixteen pigs were randomly assigned to receive cold hyperkalemic crystalloid cardioplegia (n = 8) or nicorandil in cold saline (n = 8). Cold (4 degrees C) cardioplegic solutions were given antegradely and intermittently, with a cross-clamp time of 60 minutes. The preload recruitable stroke work relationship (PRSW), pressure-volume area (PVA), and myocardial oxygen consumption (MVO(2)) were calculated at baseline and at one and two hours following cross-clamp release, using combined pressure-volume conductance catheters, coronary flow probes, and O(2)-content differences. The left ventricular contractility expressed in PRSW was reduced to 58% (standard deviation [SD]: 20) of baseline in the crystalloid group and to 89% (SD: 20) in the nicorandil group two hours after cross-clamp release (p = 0.044). The slope of the MVO(2)-PVA relationship increased in the crystalloid group from 1.59 (SD: 0.22) before cardioplegia to 2.55 (SD: 0.73) afterwards, significantly more than in the nicorandil group, where the slope changed from 1.69 (SD: 0.30) to 1.95 (SD: 0.47) (p = 0.027). Nicorandil in a crystalloid cardioplegic solution was easily employed and contractility was significantly better than after standard hyperkalemic cardioplegia. The smaller shift of the slope in the MVO(2)-PVA relationship in the nicorandil group shows improved efficiency in oxygen to mechanical transfer compared with the crystalloid group.